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Do male-biased labour demand shocks affect women’s labour market outcomes? To study this question,
we examine large oil field discoveries in the southern USA from 1900 to 1940. We find that oil wealth has
an overall positive effect on female labour force participation that is driven by single women. While oil
discoveries increase demand for male labour and raise male wages, they do not drive women out of the
tradable goods sector or the labour force. Our findings suggest that the absence of any crowding out effects
of oil wealth can be explained by compensating forces such as demand effects within the tradable sector, or
by income effects that lead to growth in the non-tradable sector.
INTRODUCTION
Across the globe and over time, differences in female labour force participation are
substantial (Olivetti 2013). Across sectors, gender ratios vary considerably, even within
countries. For example, in 2008, women accounted for only 9% of all the hours worked
in construction in the USA, but for 76% of all the hours worked in health services (Ngai
and Petrongolo 2017). Because of these differences in economic specialization by gender,
sector-level shocks can be gender-biased and affect men and women very differently.
One salient example of a gender biased shock to labour markets is the discovery of
mineral wealth. Oil or natural gas discoveries can be considered male-biased labour
demand shocks that typically lead to increased wages and improved labour market
prospects for men. However, as argued by Ross (2008), oil wealth may be not only
beneficial to men, but also detrimental to women’s involvement in the labour market:
Dutch disease effects can harm other tradable sectors that employ women and thus
reduce demand for female labour. Moreover, by increasing male wages, oil discoveries
may reduce married women’s labour supply, as predicted by standard models of
household labour supply (Ashenfelter and Heckman 1974; Becker 1981). Thus both
supply of and demand for female labour may decrease, resulting in a decrease in female
employment.
In this paper, we use the discoveries of large oil fields in the southern USA between
1900 and 1940 as a series of large and exogenous male-biased labour demand shocks to
study the implications of such shocks for female labour and marriage market outcomes.
We use data on the location and discovery of large oil fields, coupled with county-level
census data, to compare the evolution of labour markets in oil-rich counties relative to
baseline counties. Using a difference-in-differences research design, we confirm that oil
discoveries indeed constitute substantial male-biased labour demand shocks. They lead
to significant increases in male wages, substantial in-migration flows and a (relative)
reallocation of male labour from agriculture to manufacturing, services and oil mining.
However, the discovery of mineral wealth does not drive women out of the labour force.
If anything, female labour force participation even increases in the aftermath of oil
discoveries, particularly for single women. Oil appears to slightly weaken women’s
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propensity to work in manufacturing, but this is more than compensated for by relative
growth of the service sector, especially personal services and trade.
We also study marriage markets and their interaction with the labour market. We
find that oil wealth has no effect on women’s general propensity to be married, and only a
small effect on the propensity of young women to be married. Thus even though married
women have a substantially lower propensity to participate in the labour market than
single women, the effect of oil on labour markets mediated by the marriage market is
negligible. Overall, our findings suggest that the effects of oil wealth on women are small
and largely benign. We find little evidence for the crowding out mechanisms highlighted
by some of the previous literature, and also find indirect evidence that supports the
presence of other forces that tend to improve women’s labour market prospects in the
aftermath of oil discoveries. These forces include demand growth within the tradable
goods sector, as well as income effects that lead to growth in the non-tradable services
sector, in which women have a comparative advantage.
Our paper belongs to a sizeable literature that has analysed the implications of
resource shocks and other demand shocks for local economies and local labour markets.
Corden and Neary (1982) provide a theoretical discussion of the effects of a booming
tradable goods sector on prices and employment in other tradable good sectors in a small
open economy. Carrington (1996) uses the construction of the Trans-Alaska Pipeline as
an exogenous labour demand shock to study the Alaskan labour market. Sachs and
Warner (1999, 2001) provide cross-country evidence for a negative effect of resource
abundance on economic growth, and Papyrakis and Gerlagh (2007) find similar effects at
the US state level. On the other hand, Pratt (1980) describes how large oil discoveries in
Texas led to sustained growth and development.
We confirm the findings of a series of a recent papers that have found positive effects
of resource wealth on local economies (e.g. Black et al. 2005; Michaels 2011; Marchand
2012; Aragon and Rud 2013; Furchtgott-Roth and Gray 2013; Allcott and Keniston
2014; Fetzer 2014). Like them, we find that oil discoveries lead to sustained and
substantial population growth and to a shift of the economy from agriculture into other
sectors. In our case, these sectors are oil mining, manufacturing and services. However,
the focus of this literature has typically been on the more general implications of resource
wealth in terms of employment and welfare, and gender differences have not been
analysed in much detail.
At the same time, the vast changes in female labour force participation over the last
one hundred years have sparked considerable interest among labour economists.
Research has highlighted the importance of both supply-side and demand-side factors, as
well that of changing social norms. Reasons for supply shifts include medical advances
(Goldin and Katz 2002; Albanesi and Olivetti 2016); labour-saving technological
progress in the production of household goods (Greenwood et al. 2005; Jones et al.
2015), declining childcare costs (Attanasio et al. 2008), the persistent effects of male
wartime mobilization (Acemoglu et al. 2004), and changes in the age structure (Huang
2018). On the demand side, the literature has documented the importance of structural
transformation (Akbulut 2011; Voigtl€ander and Voth 2013; Ngai and Petrongolo 2017)
and trade integration (Do et al. 2016; Gaddis and Pieters 2017) as shifters of gender-
specific demands. Finally, Fernandez (2011, 2013) and Alesina et al. (2013) present
evidence for the importance of social norms. Klasen and Pieters (2015) analyse the
determinants of continued low female labour force participation in India, and find
evidence of adverse factors operating through both demand-side and supply-side
channels, as well as through conservative social norms.
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To the best of our knowledge, Michael Ross (2008, 2012) was the first to connect
resource wealth to female labour force participation. Several papers have followed since
then (Kang 2009; Norris 2010; Simmons 2016; Aragon et al. 2016; Kotsadam and
Tolonen 2016). However, the earlier part of this literature has focused on cross-country
comparisons. Such comparisons suffer from the potential problem of not being able to
control satisfactorily for differences in institutions, culture and other unobservables at
the country level. Our setting is able to address this issue.
We rely on within-country variation in oil wealth that is plausibly exogenous. This
allows us to avoid many of the shortcomings of cross-country studies such as the
difficulty to adequately control for differences in institutions and culture. Using
information about the timing of oil field discoveries, we can employ a clean difference-in-
differences research design, comparing the evolution of oil-rich counties before and after
discoveries to that of non-oil counties over the same time period. Oil discoveries as a
source of variation in labour demand are also not subject to endogeneity concerns that
arise in connection with other measures such as contemporaneous oil production. Closest
to our paper in this respect are two contemporaneous studies by Kotsadam and Tolonen
(2016) and Aragon et al. (2016). The former uses mine openings and closures in Africa,
and finds a negative effect on female labour force participation. The key difference in our
paper is that these mines are more short-lived than the large oil fields that we consider—
with an average lifespan of 10 years, they lead to local boom and bust cycles. The oil
wealth in our sample, on the other hand, had very broad and long-lasting growth
implications (Michaels 2011). In this respect, our paper is more similar to that of Aragon
et al. (2016), who, however, look at a persistent demand shock that is biased against
males, namely the collapse of the UK coal industry. Our setting is therefore arguably
closer to the theoretical mechanisms described by Ross (2008).
Finally, the case of the southern USA offers us the advantages of analysing
consistent, high-quality data from a region that at that time still relied heavily on
agriculture. This is important because much of the discussion surrounding the link
between resource abundance and gender issues has concentrated on developing, often
heavily agrarian economies.
The rest of this paper is organized as follows. Section I briefly reviews some of the
channels through which oil discoveries could influence women’s labour market
outcomes. The data and empirical strategy of our paper are then discussed in Section II.
Section III presents the results and several robustness checks, and Section IV concludes.
I. CONCEPTUAL FRAMEWORK
Before we proceed to our main analysis, in this section we provide a brief overview of the
various mechanisms through which oil wealth may affect the labour market outcomes of
women. We focus on describing channels operating directly through factor markets, and
in particular through the labour market.1 Building on existing work (see, for example,
Ross 2008, 2012), we organize our discussion in three parts: (1) demand-side channels
linking oil wealth and female labour market outcomes; (2) supply-side channels; and (3)
the role of migration in mediating the effect of mineral wealth on women’s labour market
outcomes. A formal model that captures these various mechanisms is presented in Online
Appendix A.
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Demand-side channels
To analyse the effects of oil wealth on the demand side of local labour markets, it is
useful to separate labour demand into two components, namely labour demand coming
from the tradable sector and labour demand coming from the non-tradable sector.
Focusing on the former, we note that a substantial literature (e.g. Ross 2008; Michaels
2011) has documented that large mineral endowments encourage economic specialization
in natural resource extraction and associated sectors. These activities typically display
heavily male labour forces, and can thus be expected to have little direct impact on the
demand for female labour.
However, the growth of these activities can still have important indirect effects on the
demand for female labour. In particular, the expansion of the extractive sector tends to
push up the local prices of a wide array of production inputs, including male labour and
land, that are in imperfectly elastic local supply. In turn, this may lead to two opposing
effects on the demand for female labour originating from the tradable sector. First,
increases in the prices of inputs shared by the oil and local tradable sectors will encourage
substitution of these inputs with others whose prices have not been directly affected by
the growth in the oil sector, for example, female labour. This leads to a positive
‘substitution effect’ on the local demand for female labour. On the other hand, if some of
the inputs used by the oil sector are difficult to substitute in the production processes of
other local tradable sectors, then increased prices of these inputs will raise the production
costs of these sectors. This in turn renders these sectors uncompetitive on the national
market and causes them to shrink, leading to a reduction in the local demand for female
labour. We call this a ‘scale effect’ of oil discoveries on the tradable sector demand for
female labour, which captures the standard crowding-out mechanism highlighted by the
resource curse literature. All in all, the overall effect of oil wealth on the demand for
female labour in the tradable sector is ambiguous and depends on the relative strength of
the substitution and scale effects.
By contrast, the effect of oil discoveries on the demand for female labour in the non-
tradable sector is more clear-cut. As the non-tradable sector is not subject to competition
from outside the local economy, the negative scale effect identified for the tradable sector
is not present. Indeed, the increase in purchasing power brought about by oil discoveries
(as male wages increase) is likely to increase demand for local non-tradables, leading to a
positive scale effect on the demand for female labour. Moreover, the substitution effect
may also be operational, potentially further increasing demand for female labour. Thus
oil wealth can be expected to increase the demand for female labour in the non-tradable
sector.
Taken together, the overall effect of oil discoveries on the demand for female labour
is therefore ambiguous. Should the negative scale effect in the tradable sector dominate
both the substitution effect in that sector and the positive effect on the demand for female
labour in the non-tradable sector, then the overall demand for female labour will decline
in the aftermath of oil discoveries. This scenario, in which mineral wealth shocks crowd
women out from the labour market, was first highlighted by Ross (2008, 2012) and can
be described as a ‘gender-biased resource curse’. However, as our analysis indicates, this
is just one of multiple scenarios that may prevail in the aftermath of oil discoveries. In
general, mineral wealth may have negative, zero or positive effects on the demand for
female labour, such that the actual effect of natural resource endowments remains an
empirical question.
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Supply-side channels
Large oilfield discoveries can also be expected to affect the supply of female labour. One
potential channel is via women’s reservation wages, which can be expected to increase in
the aftermath of oil discoveries. A substantial literature in labour economics (e.g.
Ashenfelter and Heckman 1974) has documented the existence of a negative elasticity of
married women’s labour supply with respect to their husbands’ wages. In this context, if
the discovery of oil leads to an increase in male wages, then one might expect to see a
decline in women’s labour supply and labour force participation. Moreover, while this
mechanism should directly affect only married women, if women are forward-looking
and their reservation wages are a function of expected future household income, then the
effects could also extend to single women.
Another channel through which natural resource shocks may affect female labour
supply is via their effects on the marriage market. If oil discoveries increase male wages
and reduce unemployment, then they may increase the supply of ‘marriageable men’ and
thus increase the thickness of local marriage markets. This in turn may increase marriage
rates and reduce the age at first marriage for women. As the labour supply of married
women is typically lower than that of unmarried women, this would be an additional
force through which mineral wealth may depress female labour supply.
Taken together, the above mechanisms suggest that we can expect oil discoveries to
reduce the female labour supply, which, absent countervailing effects on labour demand,
should reduce women’s involvement in the labour market.
The role of migration
A key limitation of our analysis so far is that it ignored the role of migration. This omission
would be defensible in settings in which the units of interest can be reasonably considered
as closed from the perspective of migration, such as in the cross-country analyses that are
prevalent in the resource curse literature. However, we study the effects of oil discoveries in
a within-country setting in which migration can be quantitatively important.
Adding migration to the analysis does not qualitatively change our conclusions
regarding the potential effects of natural resource shocks on the demand for female
labour. As long as the oil sector and other tradable sectors share at least one input that is
an imperfectly elastic local supply, the ‘scale’ (or crowding out) and substitution effects
remain operational. Similarly, with increased in-migration brought about by the
discovery of mineral wealth, demand for local services (and other local non-tradables)
can be expected to increase, with positive implications for the demand for female labour.
Overall, the effect of oil discoveries on the demand for female labour remains ambiguous.
Our analysis of the effects of oil discoveries on the individual labour supply of women
also remains qualitatively unchanged.2 As long as migration does not render local male
labour supply perfectly elastic, oil discoveries can be expected to bring about increases in
male wages and a corresponding increase in female reservation wages. Moreover, even in
the case in which male migratory responses are large, if in-migration into oil-rich
countries is gender-biased, then this may raise female bargaining power in marriage
markets, thus increasing their share of marital surplus and their reservation wages.
Moreover, a rise in the share of marital surplus accruing to women could raise female
marriage rates and lower the typical age at first marriage. In turn, this provides an
additional mechanism leading towards a decrease in individual labour supply for women,
given that married women in our setting typically display lower levels of attachment to
Economica
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the labour market than single women. Taken together, our conclusion that large natural
resource shocks are likely to depress the individual labour supply of women is robust to
the addition of migration to the analysis.
The main novelty brought by the addition of migration to the analysis concerns the
effect of oil discoveries on the aggregate female labour supply, over and above their effect
on individual female labour supplies. To see this additional channel, consider a setting
where the net effect of oil discoveries on the aggregate demand for female labour is zero
(for instance because oil does not share any inputs with the tradable sector and the
expenditure share of the subset of the non-tradable sector that employs women is
negligible) and the effect of oil wealth on female individual labour supply is zero (say
because the elasticity of female reservation wages with respect to male wages is zero) but
marriage markets have to clear in equilibrium. In such a setting, any male migratory
response to an oil shock is also accompanied by a female migratory response, such that
marriage markets are kept in equilibrium. This migratory response increases the local
female working-age population, but under conditions of constant aggregate labour
demand, and an already binding (and constant) reservation wage does not
commensurately increase the female labour force. Thus holding all else constant, female
labour force participation mechanically declines in the aftermath of oil discoveries due to
the operation of the migration channel.
II. DATA AND EMPIRICAL STRATEGY
In order to identify major oil field discoveries, we draw on the dataset compiled by Guy
Michaels (2011), which lists all counties in the southern and the south-western USA that
are situated above an oil field of 100 million barrels or more before any oil was extracted.
We will refer to these counties simply as oil-rich counties. In addition, the dataset also
contains information about the earliest major discovery in each county. We treat a
county as having discovered its oil wealth after the first major discovery has taken place.
Figures 1–5 give an overview of the geography of oil discoveries between 1900 and 1940
based on county shape files from NHGIS (Minnesota Population Center 2016). There are
only relatively few oil discoveries in the early years, with most discoveries happening in
the 1920s and 1930s. In terms of geographic scope, we follow Michaels (2011) and
include all counties within 200 miles of the oil-rich counties in Texas, Louisiana and
Oklahoma. This gives us a sample of 774 counties in total.3
For our outcome variables, we use the individual-level US census data available from
the Integrated Public Use Microdata Series (IPUMS) for 1900 to 1940 (Ruggles et al.
2015). This includes four novel, recently made available preliminary full count (100%)
samples for 1910, 1920, 1930 and 1940. For 1900, we use the largest samples available,
which contains 5% of the population. We generally focus on the part of the population
that is of working age, defined to be between 17 and 65.
Most of our variables of interest are available for our whole period of analysis. This
includes labour force participation,4 the sector in which an individual works, gender, race
and marriage status. Employment status conditional on labour force participation was
not recorded in the censuses of 1900 and 1920, but is available for the remaining three
census decades. For earnings, we observe annual wage income in 1940 only. As a proxy
for wages in the years 1900–30, we use an ‘occupational earnings score’ variable that is
available for 1900–40. This variable assigns to each individual the percentile rank of his
occupation in terms of median earnings in 1950. While this measure does not capture
wage changes within a given occupation, it will capture wage changes due to movements
Economica
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FIGURE 1. Map of oil discoveries 1900.
Notes: Oil-abundant counties are shown in dark grey, neighbours of oil-abundant counties in mid-grey, and
other counties in light grey. White areas indicate counties not yet created or dropped due to substantial area
changes relative to 1940 (see note 2 for details).
FIGURE 2. Map of oil discoveries 1910.
Notes: See Figure 1.
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FIGURE 3. Map of oil discoveries 1920.
Notes: See Figure 1.
FIGURE 4. Map of oil discoveries 1930.
Notes: See Figure 1.
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across occupations. Because of this, it also offers the additional advantage of being
robust to local price changes that would drive a wedge between nominal and real wages.
The staggered nature of oil discoveries across space and over time lends itself quite
naturally to a difference-in-differences research design. The basic regression that we run
is of the form
yct ¼ ac þ st þ bDiscoveredOilFieldct þ X0cct þ uct;ð1Þ
where yct denotes outcome y (e.g. the labour force participation rate) in county c and year
t. DiscoveredOilField is a dummy that equals 1 if county c is oil-rich and at least one of
its major oil fields has already been discovered, and 0 otherwise. s and a are year and
county fixed effects. X is a vector of control variables that vary at the county level. In line
with Michaels (2011), we control for several geographic features that might be spuriously
correlated with oil wealth: longitude, latitude, aridity, average annual rainfall, distance to
the closest navigable river, and distance to the ocean. All of these variables vary at the
county level only, but we allow for them to have time-varying effects.
Since our key variation lies at the county 9 year level, we aggregate the individual
census data to this level.5 We do not weight, and instead follow Black et al. (2005) in
treating every county as a unit of observation. Given our setting, serial correlation in the
error terms is a potential problem (Bertrand et al. 2004), as is spatial correlation. To
address both issues, we cluster standard errors at the level of 191 degree cells (Bester
et al. 2011). When calculating standard errors, we use the procedure of Young (2016)
that calculates an effective degrees of freedom correction for clustered and robust
standard errors. These effective degrees of freedom are also used when performing
hypothesis tests.
FIGURE 5. Map of oil discoveries 1940.
Notes: Oil-abundant counties are shown in dark grey, neighbours of oil-abundant counties in mid-grey, and
other counties in light grey.
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The identifying assumption of our difference-in-differences approach is that in the
absence of oil discoveries, counties with major oil deposits would have evolved in the
same way over time as those without oil discoveries. In Online Appendix B, we report
several checks to assess the plausibility of this assumption.
For wages, we have data only from 1940, requiring a cross-sectional specification
with stronger identifying assumptions similar to those of Michaels (2011):
yc ¼ bDiscoveredOilFieldc þ X0ccþ ss þ uc:ð2Þ
In this case, DiscoveredOilFieldc codes whether county c has an oil field that was already
discovered by 1940. X is the same vector of control variables as above, and the s are state
fixed effects. The more demanding identification assumption behind this specification is
that counties without oil wealth and counties that had not yet discovered their oil wealth
by 1940 are a valid counterfactual for those counties with already discovered oil fields in
1940. In Online Appendix B, we show several robustness checks, the results of which
support this assumption.
The setting of our analysis is the south-western USA five to nine decades after the
American Civil War. After the war, the southern USA remained a predominantly
agricultural region that lagged considerably behind the rest of the country and caught up
only very slowly (Wright 1986; Caselli and Coleman 2001). This is also borne out by the
county-level summary statistics displayed in Table 1 separately for counties with and
without major oil fields. We show the labour force shares of four major sectors
TABLE 1
COUNTY-LEVEL SUMMARY STATISTICS
Counties without
major oil fields
Counties with
major oil fields
Mean S.D. Obs. Mean S.D. Obs.
Agriculture labour force share 1900 0.720 0.194 475 0.702 0.218 113
Manufacturing labour force share 1900 0.037 0.051 475 0.041 0.064 113
Service labour force share 1900 0.201 0.138 475 0.217 0.164 113
Oil mining labour force share 1900 0.000 0.001 475 0.000 0.000 113
Agriculture labour force share 1940 0.500 0.176 591 0.413 0.197 167
Manufacturing labour force share 1940 0.063 0.057 591 0.061 0.054 167
Service labour force share 1940 0.296 0.120 591 0.355 0.128 167
Oil mining labour force share 1940 0.005 0.018 591 0.056 0.078 167
Female labour force participation rate 1900 0.169 0.137 474 0.152 0.117 113
Female labour force participation rate 1940 0.197 0.072 603 0.201 0.065 171
Male labour force participation rate 1900 0.934 0.042 475 0.933 0.057 113
Male labour force participation rate 1940 0.864 0.141 603 0.876 0.141 171
Black population share 1900 0.204 0.262 475 0.213 0.234 113
Black population share 1940 0.157 0.210 603 0.132 0.152 171
Urban population share 1900 0.084 0.174 475 0.066 0.162 113
Urban population share 1940 0.197 0.228 603 0.276 0.236 171
Marriage share, all women, 1900 0.688 0.087 474 0.707 0.110 113
Marriage share, all women, 1940 0.725 0.037 603 0.734 0.047 171
Marriage share, women aged 16–25, 1900 0.491 0.144 470 0.513 0.170 111
Marriage share, women aged 16–25, 1940 0.510 0.069 603 0.537 0.077 171
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(agriculture, manufacturing, services, oil mining) for the beginning and end of our
sample. As can be seen, agriculture is by far the most important sector in 1900, but loses
importance over the next 40 years. Manufacturing and services, on the other hand, are
slowly gaining ground. Over the whole time period, our area of observation is a very
rural region. Even by 1940, the vast majority of the population in our dataset live outside
cities. In addition, the summary statistics also show a very low level of female
involvement in the labour force. Female labour force participation was around 15% in
1900, and increased slightly between then and 1940. This is no southern peculiarity:
Across the whole USA, female labour force participation rose from 20.6% in 1900 to
25.8% in 1940 (Goldin 1990, ch. 2). However, there was considerable heterogeneity along
two dimensions: black women were much more likely to work than white women (Goldin
1977), and single women had much higher labour force participation than married ones
(Goldin 1990).
All in all, our basic setting is thus a still heavily rural and agricultural economy that is
slowly moving towards more ‘modern’ sectors, and which over the whole period of
analysis displays relatively low female labour force participation rates. What is also
visible from the summary statistics is that oil-rich and non-oil-rich counties are very
similar in 1900. In Online Appendix B, we test this more thoroughly. Running cross-
sectional regressions of our outcomes in 1900 on a dummy for being oil-rich, we find that
there are no important differences between oil-rich and non-oil-rich counties before oil
wealth was discovered.
III. RESULTS
In 1900, the economy of the southern USA was thus still predominantly agricultural and
almost no major oil field had yet been discovered, as can be seen from Figure 1. To set
the stage for our main analysis relating resource shocks to gender outcomes, we first
check whether oil discoveries indeed represent important developments for the
discovering counties. Table 2 shows difference-in-differences results for the log of the
working-age population, female population share, and the share of the labour force
employed in oil mining, manufacturing, services and agriculture. We do not find any
evidence for a resource curse, but rather detect substantial growth in counties where
major oil field discoveries take place: population increases by around 42%, and the
labour force shifts from agriculture into oil mining and, to a lesser extent, services and
manufacturing. These findings confirm the results of the analysis of Michaels (2011) for
the same region that used across-county comparisons. By using the timings of the
discoveries, our analysis is based on the weaker identifying assumption of common
trends instead. The results show that oil discoveries constitute substantial shocks to a
county’s economy that lead to growth and structural transformation. Interestingly, the
population growth seems gender-balanced, with the female population share staying
unchanged.
Since many of the mechanisms through which oil wealth may affect female labour
market outcomes operate via the labour market outcomes of men, in Table 3 we present
the implications of oil discoveries for men. We find no effect of oil discoveries on male
labour force participation, which is perhaps unsurprising given that baseline male labour
force participation was almost 90%. However, we find a large increase in male wages in
the aftermath of oil discoveries. Oil wealth is associated with an increase in male wages of
about 28 log points. Importantly, this wage increase for men is broad based and can be
shown not to be solely driven by the emergence of high-wage jobs in oil mining.6 Coupled
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with the finding of a large migratory response for men7 in the aftermath of large oilfield
discoveries, the evidence is consistent with oil wealth representing a substantial positive
shock to the demand for male labour.
Moreover, we also find that oil discoveries have a sizeable impact on the sectoral
allocation of male labour in affected counties. Perhaps unsurprisingly, oil wealth is
associated with an increase of 7.6 percentage points in the share of the local male labour
force working in the oil sector. Manufacturing and services experience more modest
increases of 1.2 and 3.1 percentage points. The shift in the composition of male
employment towards oil is sizeable: as there is virtually no oil mining prior to oil
discoveries, our findings suggest that 7.5% of the whole male labour force of affected
counties shifts towards the oil sector in the aftermath of discoveries. By contrast, the
TABLE 2
BROAD ECONOMIC EFFECTS OF OIL DISCOVERIES
Variables
ln(population)
Female
pop. share
Share of labour force employed in
Oil Manufacturing Agriculture Services
(1) (2) (3) (4) (5) (6)
Discovered
oil field
0.351*** 0.000 0.065*** 0.009* 0.105*** 0.037***
(0.069) (0.003) (0.010) (0.005) (0.023) (0.010)
Observations 3597 3597 3581 3581 3581 3581
Mean dep. var. 0.479 0.009 0.051 0.612 0.253
Notes
Number of clusters is 202. Standard errors, clustered at the 191 degree level, in parentheses. Standard errors
and p-values are based on bias-adjusted standard errors and effective degrees of freedom corrections as in
Young (2016).
***, **,* indicate p < 0.01, p < 0.05, p < 0.1, respectively.
TABLE 3
OIL DISCOVERY EFFECTS FORMENS
Variables
Labour force
participation
rate
Employment
rate
Average ln
(wage
income)
Average
occupational
earnings
score
Share of labour force employed in
Oil Manufacturing Agriculture Services
(1) (2) (3) (4) (5) (6) (7) (8)
Discovered
oil field
0.000 0.011** 0.279*** 5.840*** 0.076*** 0.012** 0.113*** 0.031***
(0.009) (0.005) (0.040) (1.159) (0.012) (0.005) (0.024) (0.010)
Observations 3597 2232 758 3581 3581 3581 3581 3581
Clusters 202 202 201 202 202 202 202 202
Mean
dep. var.
0.895 0.951 5.992 26.623 0.011 0.057 0.653 0.195
Years 1900–40 1910, 1930,
1940
1940 1900–40 1900–40
Notes
Standard errors, clustered at the 191 degree level, in parentheses. Standard errors and p-values are based on
bias-adjusted standard errors and effective degrees of freedom corrections as in Young (2016).
***,**,* indicate p < 0.01, p < 0.05, p < 0.1, respectively.
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propensity of men to work in agriculture declines by 11.3 percentage points in oil-rich
counties.
Having established the implications of major oil discoveries for men, we now proceed
to study our main outcomes of interest, namely the labour market outcomes of women.
Our main results are presented in Table 4. Interestingly, we find that oil discoveries are
associated with a 1.4 percentage point increase in female labour force participation in the
affected counties. This result stands in contrast with some of the previous findings in
the literature, including those of Ross (2008) and Kotsadam and Tolonen (2016). While
the magnitude of the point estimate is modest, it is important to note that our setting
features very low female labour force participation. Over the whole sample, the mean
labour force participation rate is only 19.2%. Compared to this, our results indicate that
the probability of a working-age woman being in the labour force increases by about 7%
after oil discoveries.
We also find that oil discoveries are associated with an increase in female wages.
However, at only 7.2 log points, the positive effect of oil wealth on female wages is much
weaker than that for men. Nevertheless, coupled with the large migratory response to oil
discoveries observed for women, our results again indicate that oil discoveries
represented an overall positive shock for the local demand for female labour. Moreover,
this increase in aggregate demand was sufficiently large not only to absorb the additional
supply of female labour brought in by migration, but also to yield small increases in both
female wages and the rate of female labour force participation.
Given that our wage findings above are based only on studying a cross-section for
1940, Tables 3 and 4 also include results for the ‘occupational earnings score’ for men
and women, respectively. This variable is available for the entire period 1900–40, and
captures changes in wages resulting from occupational transitions, but unfortunately
does not capture changes in wages within occupations. Our results suggest that for men,
the observed increase in wages was accompanied by occupational upgrading, with the
TABLE 4
OIL DISCOVERY EFFECTS FORWOMEN
Variables
Labour force
participation
rate
Employment
rate
Average ln
(wage
income)
Average
occupational
earnings
score
ln(female
labour
force)
ln(female workers in)
Agriculture Manufacturing Services
(1) (2) (3) (4) (5) (6) (7) (8)
Discovered
oil field
0.014** 0.004 0.072*** 1.800** 0.461*** 0.148* 0.077 0. 492***
(0.006) (0.004) (0.023) (0.803) (0.085) (0.083) (0.116) (0.092)
Observations 3596 2232 758 3542 3542 3454 2802 3517
Clusters 202 202 201 202 202 202 202 202
Mean
dep. var.
0.192 0.943 5.541 23.868
Years 1900–40 1910,
1930,
1940
1940 1900–40 1900–40
Notes
Standard errors, clustered at the 191 degree level, in parentheses. Standard errors and p-values are based on
bias-adjusted standard errors and effective degrees of freedom corrections as in Young (2016).
***,**,* indicate p < 0.01, p < 0.05, p < 0.1, respectively.
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average man moving up in the 1950 median earning distribution by 5.8 percentile ranks.
To illustrate the magnitude of this effect for men, going up 5.8 ranks roughly corresponds
to half the distance between a porter (occupational earnings score 28) and a salesman/
sales clerk (occupational earnings score 40.4). For women, the effect of oil wealth on the
occupational earnings score is small and negative. The average woman moves down 1.8
percentile ranks in the ordering of occupations based on 1950 median earnings. These
findings suggest that any positive effect of oil discoveries on female earnings took place
within occupations, and that the new jobs created for women in the aftermath of oil
discoveries were predominantly in lower-paid occupations.
To better understand the mechanisms behind our headline findings above, columns
(5)–(8) of Table 4 show results for absolute growth in the female labour force and in the
three broad sectors agriculture, manufacturing and services. The main takeaway of our
findings from this exercise is that we find no evidence of women being crowded out of any
part of the labour market. Female employment increases for all three broad sectors,
albeit the increase in the case of manufacturing is not statistically significant. This
suggests not only that the crowding-out force hypothesized in our conceptual framework
is weak or absent, but also that there are forces operating in the direction of boosting
female employment for at least two of the broad sectors (i.e. services and agriculture).
One plausible candidate mechanism for our findings is demand effects stemming from
increases in local purchasing power brought about by oil wealth. Indeed, we find some
support for this mechanism in Table 4, where we find that the service sector (which is the
closest proxy for the non-tradable sector featured in our conceptual discussion) expands
female employment the fastest. In fact, it is the only sector that increases female
employment at a faster rate than the growth in the overall female labour force.
Moreover, in Online Appendix B, we analyse the service sector response in more detail
and find that the entire growth in female service sector employment is driven by the
personal service and trade sectors. This suggests that income effects operating via final
demand rather than demand linkages from other industries are the driver of this growth.8
Final demand linkages are also a plausible explanation for the growth in agricultural
sector employment that we document. In the context of our conceptual framework,
agriculture may be most easily regarded as a tradable sector. However, due to
transportation costs and perishability concerns, some parts of the agricultural sector
might behave more like a non-tradable sector.9
It is useful to complement the discussion above with an analysis of the evolution of
the sectoral composition of female employment in the aftermath of oil discoveries. We
present the results of such an analysis in columns (1)–(4) of Table 5. We confirm that
local economies affected by oil discoveries experience a small shift of their female
employment towards the services sector, with the share of services in the overall female
labour force increasing by about 3 percentage points. However, this point estimate is
marginally statistically insignificant. The most striking finding is the relative decline of
the manufacturing sector, which experiences a decline in its share of the female labour
force of 1.3 percentage points. While not large in absolute value, this is a sizeable
reduction in the importance of manufacturing, given the low overall importance of
manufacturing as an employer of women. Across our whole sample, only 3% of women
work in manufacturing, meaning that the oil effect constitutes a decrease of more than a
third. We also find a statistically significant increase in the share of the female labour
force employed in the oil sector. However, at only 0.2 percentage points, this effect is
economically negligible. Overall, the patterns of sectoral labour reallocation are much
more muted for women than for men.
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As outlined in our theoretical discussion, another mechanism that may explain the
rise in demand for female labour that we detect in the data is the substitution effect,
where increases in the prices of production inputs that are substitutes for female labour
drive growth in female labour demand. We can provide a partial test for this channel by
checking for evidence of substitution of female labour for male labour (which we know is
a production input that becomes more expensive due to oil wealth) in the aftermath of oil
discoveries. We perform this test by tracking the evolution of gender ratios for the three
broad sectors of agriculture, manufacturing and services. The results of this exercise are
presented in Table 6 and suggest that the substitution effect is not an important driver of
our headline findings. Female to male ratios do not increase in any of the the three broad
sectors analysed, and in fact decline significantly in the manufacturing sector. This latter
finding is likely to be driven by a change in the composition of manufacturing due to
input–output linkages: male-intensive manufacturing activities that either supply
intermediates to the oil sector or use oil intensively in their production are likely to grow
significantly when oil wealth is discovered.10 It is important to note, however, that we
cannot rule out the substitution channel being important with respect to other inputs
(e.g. land) that may have gone up in price in the aftermath of oil discoveries.
We thus find an overall positive effect of oil wealth on the demand for female labour.
However, given that oilfield discoveries were very large shocks, the magnitudes of the
labour market effects for women appear relatively modest. Both the sectoral reallocation
and wage effects are relatively small and much weaker than for men, while the positive
effect on female labour force participation can still be regarded as modest.11 One
potential explanation for this is that oil discoveries trigger a series of quantitatively
important opposing mechanisms (crowding-out effects in part of the tradable sector,
positive demand effects for the non-tradable sector, substitution effects, and so on) that
net out to produce only a small aggregate effect on women’s labour market outcomes.
Another potential explanation is that women in the time and region of our analysis
were not very responsive to labour market shocks, perhaps due to social norms and
institutions. As Goldin (1990, 2006) shows, female labour force participation in the USA
was still very low and only slowly rising during the first third of the 20th century. This is
also reflected in our sample, where the female labour force participation rate over the
whole time period is just below 20%. This is consistent with a majority of women being
potentially far away from the participation margin, and thus not reacting much to shifts
TABLE 5
SECTORAL EMPLOYMENT SHARES FORWOMEN
Variables
Share of female labour force employed in
Oil Manufacturing Agriculture Services
(1) (2) (3) (4)
Discovered oil field 0.002*** 0.013*** 0.011 0.029
(0.000) (0.005) (0.020) (0.018)
Mean dep. var. 0.000 0.029 0.326 0.623
Notes
3540 observations. Number of clusters is 202. Standard errors, clustered at the 191 degree level, in parentheses.
Standard errors and p-values are based on bias-adjusted standard errors and effective degrees of freedom
corrections as in Young (2016).
***, **, * indicate p < 0.01, p < 0.05, p < 0.1, respectively.
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in the labour market. This argument, however, also suggests that there may be an
important source of heterogeneity in women’s responsiveness to labour market shocks:
marriage status. Marriage was a crucial determinant of labour force participation in the
USA in the early 20th century. Until the 1920s, it was typical for women to exit the
labour force on marriage (Goldin 2006), and in many places, employers had explicit
‘marriage bars’ that prevented the hiring or led to the firing of married women. Not
surprisingly then, in 1900, across the whole country, only 5.6% of all married women
were working, as opposed to 43.5% of all single women, and the former share had
increased to only 13.8% by 1940 (Goldin 1990). We would thus expect single women to
be more responsive to labour market shocks than married women, and proceed to check
for this.
Table 7 shows labour force participation results separately for single and married
women. Consistent with the notion that married women were far from the participation
margin, we do not find any effect of oil discoveries on the labour force participation of
married women. The point estimate is positive, but below 1 percentage point and not
statistically significant. For single women, however, we find an increase of 3.1 percentage
points, which is both economically and statistically significant. Compared to an overall
mean of 41%, a 3.1 percentage point increase is an increase of 7.5%. In other words, our
headline finding of a positive labour force participation effect of oil wealth is entirely
driven by single women, with married women largely unresponsive.
Finally, we study marriage markets and their interaction with the labour market. As
we have shown, male wages increase substantially after oil discoveries. This could
increase the local supply of ‘marriageable’ men and thereby increase marriage rates
(Buckley 2003; Jelnov 2016). Increased marriage rates in turn may have a dampening
effect on female labour force participation given that married women are less likely to
work than single women.
One challenge in assessing the plausibility of this channel is the problem that there is
a large ‘stock’ of already married women who are not affected by oil discoveries at all.
We therefore need to focus on ‘marginal’ women whose decision about when and
whether to marry can still be affected by oil wealth. These will typically be younger
women, among whom the marriage rate and thus the stock of married women is lower.
In Table 8, we show the effects of oil discoveries on a woman’s probability of being
TABLE 6
GENDER RATIOS WITHIN SECTORS
Variables
Female-to-male ratios in
Agriculture Manufacturing Services
(1) (2) (3)
Discovered oil field 0.006 0.067** 0.015
(0.007) (0.030) (0.025)
Observations 3540 3409 3524
Mean dep. var. 0.111 0.161 0.621
Notes
Number of clusters is 202. Standard errors, clustered at the 191 degree level, in parentheses. Standard errors
and p-values are based on bias-adjusted standard errors and effective degrees of freedom corrections as in
Young (2016).
***, **, * indicate p < 0.01, p < 0.05, p < 0.1, respectively.
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married. Column (1) shows results for all women and illustrates our stock problem:
among all women, the marriage rate is close to 70% (and many of those not married are
widowed already), and we do not find an effect of oil wealth on marriage rates. For
women aged 30 or below, or 25 or below, we find that oil increases the probability of
being married by a statistically significant 1.4–2.0 percentage points. This effect, while
providing some suggestive evidence in support of the ‘marriageable men’ view of the
marriage market, is, however, too small to have any substantive impact on the labour
market outcomes of women.
All in all, our results indicate that oil wealth did not negatively affect women’s labour
market prospects in the southern USA during the first half of the 20th century. If
anything, oil wealth caused a moderate increase in female labour force participation and
female wages. The evidence is consistent with oil wealth being associated with an increase
in demand for female labour, with demand effects brought about by an increase in local
purchasing power in the aftermath of oil discoveries a likely channel. Moreover, most
women are unresponsive to the oil discovery shocks: for the 70% of women in our
sample who are married, the effects of oil discoveries on labour market outcomes are
TABLE 7
EFFECTS OF OIL ON FEMALE LABOUR FORCE PARTICIPATION BYMARRIAGE STATUS
Variables
Female labour force participation rate
(1) (2)
Discovered oil field 0.031*** 0.009
(0.011) (0.006)
Sample Single women Married women
Observations 3575 3596
Mean dep. var. 0.408 0.107
Notes
Number of clusters is 202. Standard errors, clustered at the 191 degree level, in parentheses. Standard errors
and p-values are based on bias-adjusted standard errors and effective degrees of freedom corrections as in
Young (2016).
***, **, * indicate p < 0.01, p < 0.05, p < 0.1, respectively.
TABLE 8
OIL DISCOVERIES ANDMARRIAGE RATES
Variables
Share of women married
(1) (2) (3)
Discovered oil field 0.001 0.014* 0.022**
(0.005) (0.008) (0.009)
Sample All women Women ≤30 Women ≤25
Observations 3596 3594 3590
Mean dep. var. 0.717 0.608 0.513
Notes
Number of clusters is 202. Standard errors, clustered at the 191 degree level, in parentheses. Standard errors
and p-values are based on bias-adjusted standard errors and effective degrees of freedom corrections as in
Young (2016).
***,**, * indicate p < 0.01, p < 0.05, p < 0.1, respectively.
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negligible. Thus the effects of oil wealth that we identify are driven completely by single
women. Given this difference between married and single women’s responses to oil
discoveries, a promising area for future research involves uncovering the role of social
norms and institutions in shaping the responsiveness of female labour market outcomes
to economic shocks.
It is important to note that our findings regarding the effects of natural resource
wealth on female labour market outcomes are of course context-specific and may not
generalize to other settings. Ross (2008) notes that the negative effect of oil on female
labour force participation identified in his cross-country study seems to be absent in
countries where women are commonly employed in the service sector. This is in line with
our findings for the southern USA, which is clearly a setting where women had access to
jobs in the service sector. Thus our results may be taken to be informative for settings
featuring largely agricultural and relatively underdeveloped regional economies during a
time period when oil production was still relatively labour-intensive and in a context in
which prevailing social norms allow for women to be employed in service activities.12
In Online Appendix B, we perform a battery of robustness checks to determine
whether our results can be attributed to oil discoveries in a causal way. The results of
these checks generally support the validity of our empirical analysis. To address the
question of spatial sorting driving our results, we use the birth states of individuals to
identify some migrants. We find that for men, selective migration plays a role, whereas
for women, this is much less of a concern. We also show that our results hold when
controlling for changes in the age and race structure of the labour force. In addition, we
use a leads and lags specification to analyse whether the effects of oil discoveries arise
only after the respective oil fields are discovered. We also show that counties with and
without major oil deposits were very similar in 1900, when nearly no oil was discovered.
Moreover, we show that our qualitative conclusions are generally robust to including
county-specific linear trends and to dropping all counties without large oil fields. Finally,
using the methodology of Pei et al. (2019), we argue that oil discoveries are not
systematically associated with the presence of the boll weevil, another important local
economic shock during our period of analysis (Lange et al. 2009; Ager et al. 2017).
IV. CONCLUSION
In this paper, we have analysed the implications of a male-biased labour demand shock
in the tradable sector for the labour market outcomes of women. Our particular focus
has been to test the hypothesis that mineral wealth may have negative implications for
women’s involvement in the labour market.
Guided by a simple theoretical framework, we use oil discoveries in the south-western
USA between 1900 and 1940 to empirically estimate the effect of oil wealth on women’s
labour and marriage market outcomes. Contrary to previous studies (e.g. Ross 2008), we
do not find a negative relationship between oil wealth and female labour force
participation. If anything, female labour force participation increases modestly, with the
effect being driven by single women. Moreover, women in oil-rich counties display higher
wages than those in baseline counties, though the effect is much smaller than that for
men. The effects of oil wealth on marriage markets are small and concentrated on young
women who display a higher propensity of being married. As a result, any effects of oil
discoveries on labour markets mediated by the marriage market are negligible.
The pattern of findings outlined above is surprising given the large migratory
response to oil discoveries that we identify for both men and women. It indicates that oil
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wealth is associated with an increase in the (local) aggregate demand for female labour.
This increase in demand is sufficient not only to absorb the additional female labour
brought in by migration but also to yield a small increase in the local female labour force
participation. To better understand the mechanisms driving this finding, we investigate
the evolution of the sectoral composition of local economies in the aftermath of oil
discoveries, as well as the evolution of the gender ratios within sectors. We find no
evidence of crowding-out effects of oil wealth: female employment in all broad sectors,
including tradable sectors such as agriculture and manufacturing, grows in the aftermath
of oil discoveries. Moreover, the growth of female employment does not seem to be
driven by the substitution of male labour with female labour, as gender ratios in all broad
sectors change very little. Oil wealth is also associated with a small decline in the
propensity of women to work in manufacturing and an increased propensity to work in
the services sector, in particular in personal services and trade. Put together, these
findings are consistent with increased demand driving growth in female employment in
both the tradable and non-tradable sectors.
Overall, our results indicate that oil wealth did not act as a constraint on women’s
labour market opportunities in the southern USA during the first half of the 20th
century. If anything, mineral wealth likely had a small positive effect on women’s
involvement in the labour market. In this context, further investigation of alternative
explanations for the persistently low levels of female labour participation observed in the
southern USA (and in the USA more broadly) during this period is warranted. In
particular, a promising area for further research concerns the role played by social norms
and institutions in shaping both labour market outcomes and the response of labour
markets to economic shocks.
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NOTES
1. As we want to focus our discussion on labour market linkages across sectors, we abstract from other
intersectoral linkages, such as input–output linkages.
2. In the previous section, as we were ignoring migration, we did not make a distinction between individual
female labour supply and aggregate female labour supply, as in a simplified setting with homogeneous
female labour they move in lockstep.
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3. One potential issue is that especially in the western part of the sample, populations were growing and
counties therefore often changed, were split up, or were newly created. In order to address this, we compare
the area of each county in each census decade to its area in 1940, and drop all observations from a given
county–year cell if the absolute difference of the county’s area in that year compared to 1940 exceeds 5%. In
addition, we drop all counties from Oklahoma in 1900, as this state at this point was still largely
unorganized and divided into the Oklahoma and Indian Territory. From the panel specifications, we also
drop all counties that have only one observation, as they do not contribute anything to the panel results.
4. Starting from 1940, the US census changed its definition of labour force participation. Before 1940, being
part of the labour force was defined based on whether individuals reported an occupation and were thus
considered ‘gainful workers’. In 1940, this was changed to a more modern definition that counted people as
belonging to the labour force if they were employed or unemployed but actively looking for work. Goldin
(1986) discusses some implications of these different definitions for the measurement of female labour force
participation. She notes that there is no clear theoretical relationship between the two concepts. In our case,
we will always control for census decade fixed effects, which should capture uniform changes in
measurement.
5. When aggregating, we weight individual observations by the person weights provided by the IPUMS in
order to improve the representativeness of our sample.
6. In Table B19 of Online Appendix B, we report results for specifications in which we drop all individuals
working in the oil extraction sector. While the wage growth result weakens somewhat, it stays economically
and statistically significant: outside the oil industry, men gain 22 log points in wages. In the same table, we
also show results for the 1940 occupational earnings scores, and for the 1940 wage distribution percentiles.
7. Given the sizeable immigration in the wake of oil discoveries, another concern is to what extent our wage
results are driven by spatial sorting. In Online Appendix B, we use the birth states of individuals to identify
long-distance migrants. We find that for men, selective migration does indeed play a role, but cannot by
itself fully account for our male wage findings.
8. This mechanism linking oil wealth to female employment growth in the non-tradable sector is similar to the
link between high-skilled labour demand and the demand for low-skill-intensive non-tradables documented
by Manning (2004) andMazzolari and Ragusa (2013).
9. For example, Fogel (1962) states that dairy products were rarely traded inter-regionally.
10. Input–output linkages from the oil sector may also play a role in driving growth in the demand for female
labour. However, given the pattern of our results, where female employment increases most slowly in
manufacturing and most rapidly in services, this channel is unlikely to be first-order.
11. Note, however, that women’s migratory response is large, which in turn may account for the small effects
that we find for labour force participation and wages. This migratory response for women is, however, also
difficult to interpret, as it is not clear whether it is a response to a labour market shock or a marriage market
shock.
12. Generalizing our findings even to the entirety of the USA is not straightforward, given that the South has
traditionally tended to display more conservative social norms on a series of issues, including gender (Rice
and Coates 1995; Twenge 1997).
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